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Abstract: The specific features of formation and development of the oasis soils 
in Fergana valley is highlighted in this article. Moreover, materials for comparative 
analysis of different features in natural and irrigated soils are provided. 
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Introduction. The evolution and development of the oasis soils closely 
associated with the developmental history of the irrigated agriculture. The 
improvement of irrigated agriculture has deep roots in history and it isconsidered a 
product of human activity. Humankind is the most conscious masterpiece of the 
highest level of nature; furthermore, he is the lord of the positive and negative 
processes that happen in nature. Moreover, the oasis soils mean the fertile soils of the 
steppe zone, which have been cultivated for many years by the cultivation of 
grasslands, meadows and salty soils. The history of irrigated agriculture is very deep 
and originated thousands of years ago in the Khorezm, Ferghana valleys. The 
theoretical in-depth analysis and justification of the transformation, evolution and 
fertility of natural soils in irrigated agriculture began in the late XIX century. 
Influenced by irrigated agriculture, the change of natural soils occurs in three main 
areas: 
o leading to the development of alluvial processes under the influence of 
increased moisture content of irrigation water; 
o Transportation of various solids and dissolved solids in irrigation water leads 
to formation of new agro-technical horizon; 
o Increase of biological activity in soil by the accumulation of biologically 
active elements and influence of crop cultivation and various agricultural technical 
activities.  
As a result, in the arid and very arid regions of the Fergana valley, a new 
cultural oasis is created, which is entirely different from the natural soils of the 
region.Problems of soil formation, development, evolution and fertility in the oasis 
are important in soil science. Because it is important to justify the theoretical aspects 
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of these issues and to effectively use irrigated land without damaging the 
environment[3]. 
Object and methods of the research. The main focus of the study was the oasis 
soils of Fergana valley, which has natural conditions and age of anthropogenic soil 
formation. At present, this oasis is considered one of the main regions of irrigated 
agriculture in the country. In addition, a routine study of the soils of other regions of 
the Republic, including Zarafshan, Bukhara, Khorezm and others, was conducted to 
determine the regularities of the formation of oasis soils, to determine the 
nomenclature and classification of irrigated soils. Field and aerospace methods of 
studying soils were used, including: 
• Comparative-geographical, genetic, comparative-historical methods of soil 
study; 
• Long-term soil fertility studies in key areas and systems; 
• Study of morphological, chemical, physical and other characteristics of soil in 
field and laboratory conditions. 
Results of the research. In the oasis of Uzbekistan, including in Fergana valley, 
new green soils are formed, unlike natural soils, which are affected by irrigation. If 
irrigation in wet countries is supplemented by natural rainfall, plant water in 
Uzbekistan is several times higher than average annual rainfall. Observing the sandy 
soils of the Fergana and Zarafshan oases, by means of irrigation, especially by 
excessive irrigation, not only moisturizes the soil layer, but also the soil is washed 
totally and falls under the groundwater, therefore, the soil has the processes of the 
unique elementar formation[1].Moreover, the climate of the oasis is slightly different 
from the surrounding natural landscape, while the microclimate of the plant areas is 
significantly different.The river waters of Uzbekistan, in particular, of Fergana 
valley, are characterized by varying degrees of turbidity. The cause of the turbidity is 
the erosion and transport of small particles in areas where streams and rivers are 
situated. Particularly, 500-1000 tons of small particles from 1 km2 to the mountainous 
part of the Zarafshan River are transmitted[4].The chemical composition of these 
particles related to river basin soils varies throughout the river throughout the year. 
Under the influence of irrigation water, these particles are transferred to fields. 
According to this, 22-40% of solid particles do not reach the fields in the irrigated 
drainage. The rest bring about 10.8-17,9 tons of solid particles to the fields. Here the 
layer is 0.8-1.3 mm thick. Thus, a new layer of about 30 cm may be formed in about 
300-350 years. The quality of the new layer depends on the quality of the irrigated 
soil layers[2]. 
Humankind has been trying to change the land according to the activity 
associated with it. One of the most common elements of farming on irrigated land is 
that in the absence of fertilizers these particles are taken as fertilizer and put into the 
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soil. 200 tons of solid particles per hectare of irrigated ditches are used. These 
activities will radically change the process of soil formation and development in the 
regions, including in the Fergana oasis.Also, centuries-old irrigated agriculture has 
influenced the formation of green soils, including oasis, which is different from the 
natural soils of the Fergana oasis. It is clear that these soils originate from the natural 
soils that appeared before the start of irrigated agriculture. Oasis soil is formed under 
the influence of human activity and is a process of natural formation of soil under 
certain conditions. The term "irrigated cultural" soilwas first mentioned by M.Orlov 
among the other soil scientists. Based on this work, the soils differed from the low-
lying areas that occupy the leading plains of the steppe zone. However, irrigated land 
does not differ as an independent soil type [5]. Independent soil type is a large soil 
group that develops under the same climatic, biological, lithological, hydrogeological 
conditions and is a vivid reflection of soil formation processes. The integrity and 
features of the soil type are determined by the followings:  
▪ transport of organic residues in the soil and the processes of their 
decomposition and humus formation; 
▪ uniformity of mineral mass decomposition and synthesis of new complex 
organicand mineral compounds; 
▪ the same line of activities aimed at preserving and maintaining soil fertility. 
A comparative description of the characteristics of natural and irrigated soils 
shows that the processes of soil formation vary considerably on these soils. First of 
all, it is important to note that in arid and very dry regions, the soil irrigation is 
several times more humid than the atmospheric precipitation. As a result, a new type 
of soil-water regime - irrigation water regimes emerge. The main difference is the 
moistening of the upper soil layers during the growing season and, in some cases, 
recurrence of groundwater levels. Changes in soil moisture regime during irrigation 
accelerate alluvial processes. Automated oasis soils, non-saline soils, such as chloride 
and calcium, sulfate salts of magnesium and sodium, are reduced in non-saline soils. 
Fergana and Samarkand oasis soils are saline with water-soluble salts and have a 
significant effect on soil fertility. In desert areas, soil-soluble salts are completely 
washed away during the first growing season. At the beginning of irrigation, water-
soluble salts are washed down to the lower horizontal, then this process continues and 
salts are removed from the soil. A small amount of water-soluble salts can be 
observed at 3-5m depth of typical wetlands. The accumulation of water-soluble salts, 
including gypsum, can sometimes be observed at a depth of 2 m, but they are 
small[4].During the process of irrigation, the level distribution of carbonates in the 
soil profile varies dramatically, and for a number of years, a certain amount of 
carbonates and their typical distribution in the natural soils profile are maintained. 
However, especially in soils, this process alters completely, except for the carbonate 
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profile of this subspecies. Alfisolsis formed by agro-technical vehicles, with a low 
carbonate content. In addition, the role of carbonates in the profile differs greatly 
from that of natural soils.As researchers have pointed out many times, on 
naturalalfisol soils, the humus content is small. However, in some horizons the 
amount of humus is less. In particular, the humus content in the alfisol soils of 
ordinary soils is 4.0%. In dark-brown soils, this may be 5.0–6.0%. When considering 
the humus of the natural soils, it is important to note that the humus content increases 
from light to dark soils. Secondly, humus content decreases sharply from grass layers, 
from 2 m, the humus content in most cases is close to the amount of humus in the 
loamy soil at 0.10-0.20% [6]. 
In particular, when wetland soils develop, humus formation and its distribution 
in the profile are significantly different from the reserve soils, and a new humus 
formation process takes place and the soil humus reserves increase during irrigation. 
When comparing humus reserves in soils in different regions, the amount of humus 
associated with soil formation conditions, (automorphic or hydromorphic) is 
determined first.The process of soil formation in the oasis is characterized by the 
specific migration of organic matter to the soil, the decomposition and synthesis of 
complex organic matter. In the process of soil development and irrigation, the nature, 
formation and humus of the vegetation cover change significantly. The biological 
productivity of oasis soils is higher than the reserve sandy soils. For example, 
onshore plant biomass in cotton fields in Fergana valley is 5-8tonnes per hectare and 
root biomass is estimated 0.5 tonnes. This is followed by their decomposition and 
formation of a certain level of soil fertility [7]. Of course, humus consumption will 
increase significantly due to irrigation. As a result, humus formation processes are 
more active on irrigated soils. Compared to soils, humus formation in green soils 
varies with the quality, quantity and mineralization of biomass. This is reflected in 
the formation of humus profiles. 
When comparing the amount of humus in the automorphic and hydromorphic 
soils of the region, the accumulation of humus in the hydromorphic conditions is 
further enhanced. Calculation of humus reserves in soil profile allows us to discover 
some general patterns. In some cases, early watering on automorphic soils may occur 
when the humus reserves are depleted. In particular, humus reserves in the oasis are 
higher than in natural soils. In the case of hydromorphic oasis, humus reserves are 
reduced during irrigation, and their amount stabilizes on grassland-oasis soils. Thus, 
the process of formation of oasis soils brings together the conditions inherent in 
independent natural soil types. 
Conclusion. In conclusion, the following should be emphasized: 
❖ Fergana valley is one of the few regions of the earth, where irrigation results 
in the formation of strong anthropogenic soils that prevent the formation of natural 
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soils in the newly created cultural landscapes. The cultural anthropogenic processes 
attached to the natural processes of soil formation do not lead to a complete flattening 
of the other, resulting in a number of special soil types in the oasis. Specifically, 
brown-grassland, grassland-oasis, desert-grassland and more. 
❖ In brown-grasssland soils,the moving processes of fast-soluble salts, gypsum 
and carbonates increases. In the complex process of the formation of oasis soils, two 
opposite phenomena of carbonate migration occur. This is especially apparent in 
brown-oasis soils, where the amount of carbonate between the soil horizon and the 
subsoil is 2.5-3.0%. The difference in carbonate content in irrigated brown soil is 2%. 
This reduction with high levels of carbonates is almost invisible, but plays a certain 
negative role in the fertility of the oasis soils, as the most active calcium compounds 
is processed. 
❖ The humus content of the irrigated soils does not have a correlation with the 
previous soils and is set at a new level, which is determined by the regional condition 
and the level of crop irrigation culture. In the process of forming oasissoils, humus 




1. Kuziyev R., Abdurakhmonov N. – Evolution and fertility of irrigated soils. -
T:. – 2015.– 212 p. 
2. Minashina N. – Features of the microstructure of virgin serozem and irrigated 
soils of the Zerafshan valley. In the book.“The influence of irrigation on the soil of 
oases of Central Asia".-M .: 1963. 
3. Boymirzaev K. – Use and protection of the Ferghana Valley oasis. 
Monograph.Tashkent, Science Publishing, 2007. 
4. Kimberg N., Kochubey M., Shuvalov S. - Uzbekistan soil. –T:. 1964. 
5. Shuvalov S. – Soils of the Namangan region. Soil of the Uzbektan.-T:1957. 
6. Kuziev R. - Buzu-oasis soils, their evolution and fertility. -T:. 1991. 
7. Boymirzayev K., Soliyev I., Mirzahmedov I. – Qo’qon vohasi 
landshaftlarining ekologik optimallashtirish. -Н: “Наманган” нашриёти. 2019. 
"Science and Education" Scientific Journal Volume 1 Issue 2
May 2020 74 www.openscience.uz
